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(57) ABSTRACT 

An apparatus may include a landmark selector configured to 
receive selection of a landmark. A sensory device may deter 
mine at least one position indicator relating to alignment with 
the landmark from a sensing location, Such as orientation, 
attitude, and/or altitude. The apparatus may further include a 
position determiner configured to determine a relative posi 
tion of the sensing location with respect to the landmark based 
at least in part on the position indicator. Accordingly, the 
apparatus may determine the relative position of the sensing 
location with respect to the landmark. In some embodiments 
the apparatus may be further configured to determine the 
absolute position of the sensing location. Thereby position 
information may be used, for example, to create collaborative 
content captured at an event occurring near the landmark. 

20 Claims, 9 Drawing Sheets 
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METHOD AND APPARATUS FOR 
DETERMINING ARELATIVE POSITION OF 
A SENSING LOCATION WITH RESPECT TO 

ALANDMARK 

TECHNOLOGICAL FIELD 

An example embodiment of the present invention relates 
generally to determining a relative position of a sensing loca 
tion with respect to a landmark and, more particularly, relates 
to an apparatus, a method and a computer program product 
configured to receive selection of a landmark, determine a 
position indicator relating to alignment with a landmark from 
a sensing location, and determine a relative position of the 
sensing location with respect to the landmark based at least in 
part on the position indicator. 

BACKGROUND 

In order to provide easier or faster information transfer and 
convenience, telecommunication industry service providers 
are continually developing improvements to existing commu 
nication networks. As a result, wireless communication has 
become increasingly more reliable in recent years. Along 
with the expansion and improvement of wireless communi 
cation networks, user terminals used for wireless communi 
cation have also been continually improving. In this regard, 
due at least in part to reductions in size and cost, along with 
improvements in battery life and computing capacity, user 
terminals have become more capable, easier to use, and 
cheaper to obtain. Further, many user terminals now include 
a variety of sensory devices and memory which enables the 
user terminals to capture and record sensory information and 
content Such as audio and video. 
Due to the now ubiquitous nature of user terminals, people 

of all ages and education levels are utilizing user terminals to 
communicate with other individuals or user contacts, receive 
services and/or share information, media and other content. 
For example, at any given event such as a concert or festival, 
a plurality of users may be present with respective user ter 
minals capable of recording and sharing content relating to 
the event. Thereby, users at locations remote from the event 
may be able to receive content relating to the event. However, 
it may be difficult to combine the content provided by the 
various user terminals into collaborative content which takes 
advantage of the unique perspectives of the event offered by 
the differing locations of the user terminals without knowing 
location information relating to the positions of the user ter 
minals. Further, location information may be difficult to 
obtain in certain situations, for example when the event 
occurs indoors or when the user terminals are not equipped 
with global positioning systems (GPS). 

BRIEF SUMMARY 

A method, apparatus and computer program product are 
therefore provided to determine a relative position of a sens 
ing location at which a user terminal is positioned. 

In an example embodiment, an apparatus comprises at least 
one processor and at least one memory including computer 
program code, the at least one memory and the computer 
program code configured to, with the processor, cause the 
apparatus to receive selection of a landmark, determine at 
least one position indicator relating to alignment with the 
landmark from a sensing location, and determine a relative 
position of the sensing location with respect to the landmark 
based at least in part on the position indicator. 
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2 
In an additional example embodiment a method comprises 

receiving selection of a landmark, determining at least one 
position indicator relating to alignment with the landmark 
from a sensing location, and determining a relative position of 
the sensing location with respect to the landmark via a pro 
cessor based at least in part on the position indicator. 

In a further example embodiment a computer program 
product comprises at least one computer-readable storage 
medium having computer-executable program code portions 
stored therein, the computer-executable program code por 
tions comprising program code instructions for receiving 
selection of a landmark, program code instructions for deter 
mining at least one position indicator relating to alignment 
with the landmark from a sensing location, and program code 
instructions for determining a relative position of the sensing 
location with respect to the landmark based at least in part on 
the position indicator. 

In a further example embodiment an apparatus comprises 
means for selecting a landmark, means for sensing, and 
means for determining a relative position. Means for select 
ing a landmark may comprise a landmark selector, a user 
interface and/or a processor, which may be configured to 
receive selection of a landmark. Means for sensing may com 
prise a sensory device, the user interface, and/or the proces 
Sor, which may be configured to determine at least one posi 
tion indicator relating to alignment with the landmark from a 
sensing location. Further, means for determining a relative 
position may comprise a position determiner, and/or the pro 
cessor, which may be configured to determine a relative posi 
tion of the sensing location with respect to the landmark based 
at least in part on the position indicator. 

In some embodiments the apparatuses described above 
may be further configured to suggest the landmark. The appa 
ratuses may also be configured to signal the position indicator 
and signal the relative position of the sensing location. Fur 
ther, the apparatuses may be configured to determine one or 
more other relative positions of one or more other sensing 
locations and signal the one or more other relative positions of 
the one or more other sensing locations. Additionally, the 
position indicator may comprise one or more of an orientation 
when aligned with the landmark, an attitude when aligned 
with the landmark, and an altitude at the sensing location. 
Also, the apparatuses may be configured to determine an 
absolute position of the sensing location. The apparatuses 
may further comprise user interface circuitry configured to 
facilitate user control of at least some functions of the appa 
ratus through use of a display, and cause at least a portion of 
a user interface of the apparatus to be displayed on the display 
to facilitate user control of at least some functions of the 
apparatus. The apparatuses may additionally be configured to 
provide for acknowledgement of alignment with the land 
mark. Similar embodiments of the method and computer 
program product are also provided. Accordingly, embodi 
ments of the present invention may provide a way to deter 
mine the relative position of a user terminal with respect to a 
visible landmark, even when GPS is not available. 

BRIEF DESCRIPTION OF THE SEVERAL 
VIEWS OF THE DRAWING(S) 

Having thus described embodiments of the present disclo 
sure in general terms, reference will now be made to the 
accompanying drawings, which are not necessarily drawn to 
scale, and wherein: 

FIG. 1 illustrates a schematic block diagram of a system 
according to an example embodiment of the present inven 
tion; 



US 8,983,763 B2 
3 

FIG. 2 illustrates a schematic block diagram of an appara 
tus configured determine a relative position of a sensing loca 
tion with respect to a landmark according to an example 
embodiment of the invention; 

FIG. 3 illustrates a sporting arena at which a landmark is 
visible to the users of a plurality of user terminals according 
to an example embodiment of the present invention; 

FIG. 4 illustrates a user terminal employing the apparatus 
of FIG. 2 to align with the landmark from FIG.3 according to 
an example embodiment of the present invention; 

FIG. 5 illustrates calculating relative positions of user ter 
minals at the same altitude using the apparatus of FIG. 2 
according to an example embodiment of the present inven 
tion; 

FIG. 6 illustrates calculating relative positions of user ter 
minals at different altitudes using the apparatus of FIG. 2 
according to an example embodiment of the present inven 
tion; 

FIG. 7 illustrates calculating relative positions of user ter 
minals using orientation with the apparatus of FIG. 2 accord 
ing to an example embodiment of the present invention; 

FIG. 8 illustrates calculating relative positions of user ter 
minals using orientation, attitude, and altitude with the appa 
ratus of FIG. 2 according to an example embodiment of the 
present invention; and 

FIG. 9 illustrates a flowchart of the operations performed in 
determining a relative position of a sensing location with 
respect to a landmark according to an example embodiment 
of the present invention. 

DETAILED DESCRIPTION 

Some embodiments of the present invention will now be 
described more fully hereinafter with reference to the accom 
panying drawings, in which some, but not all embodiments of 
the invention are shown. Indeed, various embodiments of the 
invention may be embodied in many different forms and 
should not be construed as limited to the embodiments set 
forth herein. Like reference numerals refer to like elements 
throughout. As used herein, the terms “data.” “content.” 
“information' and similar terms may be used interchangeably 
to refer to data capable of being transmitted, received and/or 
stored in accordance with embodiments of the present inven 
tion. Moreover, the term “exemplary', as may be used herein, 
is not provided to convey any qualitative assessment, but 
instead merely to convey an illustration of an example. Thus, 
use of any such terms should not be taken to limit the spirit 
and scope of embodiments of the present invention. 
As used herein, the term “circuitry refers to (a) hardware 

only circuit implementations (for example, implementations 
in analog circuitry and/or digital circuitry); (b) combinations 
of circuits and computer program product(s) comprising soft 
ware and/or firmware instructions stored on one or more 
computer readable memories that work together to cause an 
apparatus to perform one or more functions described herein; 
and (c) circuits, such as, for example, a microprocessor(s) or 
a portion of a microprocessor(s), that require Software or 
firmware for operation even if the software or firmware is not 
physically present. This definition of circuitry applies to all 
uses of this term herein, including in any claims. As a further 
example, as used herein, the term “circuitry also includes an 
implementation comprising one or more processors and/or 
portion(s) thereof and accompanying Software and/or firm 
ware. As another example, the term “circuitry as used herein 
also includes, for example, a baseband integrated circuit or 
applications processor integrated circuit for a mobile phone 
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4 
or a similar integrated circuit in a server, a cellular network 
device, other network device, and/or other computing device. 
As indicated above, Some embodiments of the present 

invention may be employed in methods, apparatuses and 
computer program products configured to determine a rela 
tive position of a sensing location with respect to a landmark. 
In this regard, for example, FIG. 1 illustrates a block diagram 
of a system that may benefit from embodiments of the present 
invention. It should be understood, however, that the system 
as illustrated and hereinafter described is merely illustrative 
of one system that may benefit from an example embodiment 
of the present invention and, therefore, should not be taken to 
limit the scope of embodiments of the present invention. 
As shown in FIG. 1, a system in accordance with an 

example embodiment of the present invention may include a 
user terminal 10. The user terminal 10 may be any of multiple 
types of fixed or mobile communication and/or computing 
devices such as, for example, personal digital assistants 
(PDAs), pagers, mobile televisions, mobile telephones, gam 
ing devices, laptop computers, personal computers (PCs), 
cameras, camera phones, video recorders, audio/video play 
ers, radios, global positioning system (GPS) devices, or any 
combination of the aforementioned, which employ an 
embodiment of the present invention. 

In some embodiments the user terminal 10 may be capable 
of communicating with other devices, either directly, or via a 
network 30. The network 30 may include a collection of 
various different nodes, devices or functions that may be in 
communication with each other via corresponding wired and/ 
or wireless interfaces. As such, the illustration of FIG. 1 
should be understood to be an example of a broad view of 
certain elements of the system and not an all inclusive or 
detailed view of the system or the network 30. Although not 
necessary, in some embodiments, the network 30 may be 
capable of supporting communication in accordance with any 
one or more of a number of first-generation (1G), second 
generation (2G), 2.5G, third-generation (3G), 3.5G, 3.9G. 
fourth-generation (4G) mobile communication protocols, 
Long Term Evolution (LTE), and/or the like. Thus, the net 
work 30 may be a cellular network, a mobile network and/or 
a data network, Such as a local area network (LAN), a met 
ropolitan area network (MAN), and/or a wide area network 
(WAN), for example, the Internet. In turn, other devices such 
as processing elements (for example, personal computers, 
server computers or the like) may be included in or coupled to 
the network 30. By directly or indirectly connecting the user 
terminal 10 and the other devices to the network 30, the user 
terminal and/or the other devices may be enabled to commu 
nicate with each other, for example, according to numerous 
communication protocols including Hypertext Transfer Pro 
tocol (HTTP) and/or the like, to thereby carry out various 
communication or other functions of the user terminal and the 
other devices, respectively. As such, the user terminal 10 and 
the other devices may be enabled to communicate with the 
network 30 and/or each other by any of numerous different 
access mechanisms. For example, mobile access mechanisms 
such as wideband code division multiple access (W-CDMA), 
CDMA2000, global system for mobile communications 
(GSM), general packet radio service (GPRS) and/or the like 
may be supported as well as wireless access mechanisms such 
as wireless LAN (WLAN), Worldwide Interoperability for 
Microwave Access (WiMAX), WiFi, ultra-wide band 
(UWB), Wilbree techniques and/or the like and fixed access 
mechanisms such as digital subscriber line (DSL), cable 
modems, Ethernet and/or the like. Thus, for example, the 
network 30 may be a home network or other network provid 
ing local connectivity. 
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The system may additionally comprise a map creation 
server 40. In some embodiments the map creation server 40 
may be embodied as a server, server bank or other computer 
or other computing device or node configured to map relative 
positions of sensing locations with respect to landmarks, as 
will be explained below. The map creation server 40 may have 
any number of functions or associations with various ser 
vices. As such, for example, the map creation server 40 may 
be a platform such as a dedicated server (or server bank), or 
the map creation server may be a backend server associated 
with one or more other functions or services. Thus, the map 
creation server 40 may map the relative position of the user 
terminal 10, for example, with respect to a landmark. 

However, in other embodiments the user terminal 10 may 
collaborate directly with other user terminals to map relative 
positions of the user terminals with respect to landmarks. For 
example, user terminals may communicate with one another 
via a peer-to-peer network in Some embodiments, and one or 
more of the user terminals may determine the relative posi 
tions thereof, rather than by using the map creation server 40 
to determine their relative positions. In some such embodi 
ments the peer-to-peer network may comprise an ad-hoc 
peer-to-peer network using localized radio access. Thus, 
although the map creation server 40 is herein generally 
described as a server, in Some embodiments the map creation 
server may be embodied as a portion of the user terminal 10, 
such an internal module therein, or embodied on the network 
3O. 

Further, signaling of position indicators and relative posi 
tions between the user terminals and/or the map creation 
server 40 may use any Suitable transport mechanism such as, 
for example, extensible markup language (XML) over hyper 
text transfer protocol (HTTP) transport, session description 
protocol (SDP) over session initiation protocol (SIP), and/or 
via short message service (SMS). For example, the user ter 
minal 10 may be configured to signal a position indicator to 
the map creation server 40, and then the map creation server 
may determine and signal a relative position of the sensing 
location based at least in part on the sensing location. Further, 
in Some embodiments the map creation server 40 may receive 
position indicators signaled from one or more other user 
terminals, determine the other relative positions of the other 
user terminals at one or more other sensing locations, and 
signal the other relative positions of the other user terminals 
to the user terminal 10. Accordingly, the user terminal 10 may 
be provided with data (e.g. in the form of a map in some 
embodiments) indicating the relative position of the user ter 
minal itself, as well as the relative positions of other user 
terminals. Signaling may occur over any of a variety of dif 
ferent transport protocols, as described above, and may 
involve one or both of sending and receiving data. 

In an example embodiment, an apparatus 50 is provided 
that may be employed by devices performing example 
embodiments of the present invention. The apparatus 50 may 
be embodied, for example, as any device hosting, including, 
controlling or otherwise comprising the user terminal 10 and/ 
or the map creation server 40. However, embodiments may 
also be embodied on a plurality of other devices such as for 
example where instances of the apparatus 50 may be embod 
ied on the network 30. As such, the apparatus 50 of FIG. 2 is 
merely an example and may include more, or in some cases 
less, than the components shown in FIGS. 2. 

With further regard to FIG. 2, the apparatus 50 may be 
configured to determine a relative position of a sensing loca 
tion with respect to a landmark. The apparatus 50 may include 
or otherwise be in communication with a processor 70, a user 
interface 72, a communication interface 74 and a memory 
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6 
device 76. The memory device 76 may include, for example, 
volatile and/or non-volatile memory. The memory device 76 
may be configured to store information, data, files, applica 
tions, instructions or the like. For example, the memory 
device 76 could be configured to buffer input data for pro 
cessing by the processor 70. Additionally or alternatively, the 
memory device 76 could be configured to store instructions 
for execution by the processor 70. 
As mentioned above, the apparatus 50 may, in some 

embodiments, be a user terminal or a fixed communication 
device or computing device configured to employ an example 
embodiment of the present invention. However, in some 
embodiments, the apparatus 50 may be embodied as a chip or 
chip set. In other words, the apparatus 50 may comprise one 
or more physical packages (e.g., chips) including materials, 
components and/or wires on a structural assembly (e.g., a 
baseboard). The structural assembly may provide physical 
strength, conservation of size, and/or limitation of electrical 
interaction for component circuitry included thereon. The 
apparatus 50 may therefore, in some cases, be configured to 
implement embodiments of the present invention on a single 
chip or as a single "system on a chip. As such, in some cases, 
a chip or chipset may constitute means for performing one or 
more operations for providing the functionalities described 
herein and/or for enabling user interface navigation with 
respect to the functionalities and/or services described herein. 
The processor 70 may be embodied in a number of differ 

ent ways. For example, the processor 70 may be embodied as 
one or more of various processing means Such as a coproces 
Sor, a microprocessor, a controller, a digital signal processor 
(DSP), processing circuitry with or without an accompanying 
DSP or various other processing devices including integrated 
circuits such as, for example, an ASIC (application specific 
integrated circuit), an FPGA (field programmable gate array), 
a hardware accelerator, a special-purpose computer chip, or 
other hardware processor. In an example embodiment, the 
processor 70 may be configured to execute instructions stored 
in the memory device 76 or otherwise accessible to the pro 
cessor. Alternatively or additionally, the processor 70 may be 
configured to execute hard coded functionality. As such, 
whether configured by hardware or software methods, or by a 
combination thereof, the processor 70 may represent an entity 
(for example, physically embodied in circuitry) capable of 
performing operations according to embodiments of the 
present invention while configured accordingly. Thus, for 
example, when the processor 70 is embodied as an ASIC, 
FPGA or the like, the processor 70 may be specifically con 
figured hardware for conducting the operations described 
herein. Alternatively, as another example, when the processor 
70 is embodied as an executor of software instructions, the 
instructions may specifically configure the processor to per 
form the algorithms and/or operations described herein when 
the instructions are executed. However, in Some cases, the 
processor 70 may be a processor of a specific device (for 
example, a user terminal or network device Such as a server) 
adapted for employing embodiments of the present invention 
by further configuration of the processor by instructions for 
performing the algorithms and/or operations described 
herein. The processor 70 may include, among other things, a 
clock, an arithmetic logic unit (ALU) and logic gates config 
ured to Support operation of the processor. 

Meanwhile, the communication interface 74 may be any 
means such as a device or circuitry embodied in either hard 
ware, software, or a combination of hardware and Software 
that is configured to receive and/or transmit data from/to a 
network and/or any other device or module in communication 
with the apparatus 50. In this regard, the communication 
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interface 74 may include, for example, an antenna (or mul 
tiple antennas) and Supporting hardware and/or Software for 
enabling communications with a wireless communication 
network (for example, network 30). In fixed environments, 
the communication interface 74 may alternatively or also 
Support wired communication. As such, the communication 
interface 74 may include a communication modem and/or 
other hardware/software for Supporting communication via 
cable, digital subscriber line (DSL), universal serial bus 
(USB), Ethernet, High-Definition Multimedia Interface 
(HDMI) or other mechanisms. Furthermore, the communica 
tion interface 74 may include hardware and/or software for 
Supporting communication mechanisms such as BLUE 
TOOTHR, Infrared, UWB, WiFi, and/or the like, which are 
being increasingly employed in connection with providing 
home connectivity solutions. 

The user interface 72 may be in communication with the 
processor 70 to receive an indication of a user input at the user 
interface and/or to provide an audible, visual, mechanical or 
other output to the user. As such, the user interface 72 may 
include, for example, a keyboard, a mouse, a joystick, a 
display, a touch screen, a microphone, a speaker, or other 
input/output mechanisms. 
The processor 70 may comprise user interface circuitry 

configured to control at least Some functions of one or more 
elements of the user interface 72, such as, for example, the 
speaker, the ringer, the microphone, the display, and/or the 
like. The processor 70 and/or user interface circuitry com 
prising the processor 70 may be configured to control one or 
more functions of one or more elements of the user interface 
72 through computer program instructions (for example, Soft 
ware and/or firmware) stored on a memory accessible to the 
processor 70 (for example, memory device 76, and/or the 
like). 

In some embodiments the apparatus 50 may further include 
a landmark selector 78. The processor 70 or other circuitry 
may be embodied as, include or otherwise control the land 
mark selector 78. The landmark selector 78 may be config 
ured to receive selection of a landmark. A landmark, as used 
herein, may refer to any object which is identifiable, for 
example, by sight. In this regard, as will be explained below, 
a plurality of apparatuses may align with the landmark So as 
to determine the relative positions of the apparatuses. 

Selection of a landmark may in various embodiments take 
different forms. In this regard, for example, the user of the 
apparatus 50 may be provided with a map by the landmark 
selector 78 from which the user may select a landmark. In 
some embodiments the landmark selector 78 may comprise a 
database of landmarks which may be stored in the apparatus 
50 or otherwise accessible thereto, for example, through the 
communication interface 74 when the database is stored by 
the map creation server 40. 

Thus, in some embodiments the landmark selector 78 may 
provide the user with a variety of known landmarks from 
which to make a selection. A graphical map may be provided 
to the user to make the selection in some embodiments, 
whereas in other embodiments the known landmarks may be 
provided as a list of available choices, or in otherformats. The 
apparatus 50 may be useful for determining relative positions 
of the apparatus and other apparatuses with respect to the 
landmark in instances in which determination of the absolute 
positions of the apparatuses may be relatively difficult or 
impossible using means Such as GPS. Accordingly, in some 
instances the known landmarks which are provided to the user 
for selection may be selected by the landmark selector 78 
based on the cellular identification of the network on which 
the apparatus 50 is operating. However, the landmark selector 

10 

15 

25 

30 

35 

40 

45 

50 

55 

60 

65 

8 
78 may employ various other techniques in selecting the 
known landmarks, for example, by Suggesting the known 
landmarks based on a most recent GPS reading conducted by 
the apparatus 50 or by a user input which provides the appa 
ratus with a city or other description of the location. 

In some instances the landmark selector 78 may not be 
configured to provide the user with known landmarks from 
which to select, or the landmark selector may not have access 
to information relating to landmarks in the particular area in 
which the apparatus 50 is located. Thereby the landmark 
selector 78 may be configured to receive selection of a land 
mark which is not in a database of known landmarks. For 
example, the landmark selector 78 may instruct the user to 
travel to the desired landmark and capture sensory data at that 
location along with a specific target on the landmark for 
alignment, and/or the user may describe the landmark Such 
that the landmark selector may then include information 
relating to the new landmark. 

In some embodiments the landmark selector 78 may select 
which user terminal 10 selects the landmark. For example, 
when the apparatus 50 is embodied on the map creation server 
40, the apparatus may randomly select a user terminal and 
direct the user of the selected user terminal to select the 
landmark. In other embodiments, for example when the appa 
ratus 50 is embodied on the user terminals 10, the landmark 
selector 78 may direct the user to select a landmark if no other 
user terminal has yet selected a landmark near the user's 
location at that particular time. 

In some embodiments the apparatus 50 may further include 
a sensory device 80. The processor 70 or other circuitry may 
be embodied as, include or otherwise control the sensory 
device 80. The sensory device 80 may be configured to pro 
vide for capture of a position indicator relating to alignment 
with the landmark from a sensing location. The sensing loca 
tion is thus the location at which the apparatus 50 is posi 
tioned in embodiments in which the apparatus is embodied as 
the user terminal 10. In this regard, once a landmark has been 
selected, the apparatus 50 may then capture information relat 
ing to sensing location of the apparatus. 

Position indicators may comprise one or more of an orien 
tation of the apparatus 50 when aligned with the landmark, an 
attitude when aligned with the landmark, and an altitude of 
the apparatus in some embodiments. Thus, by way of 
example, orientation may be determined by a compass which 
determines the direction on a horizontal plane in which appa 
ratus 50 is facing. Further, an accelerometer or gyroscope 
may determine attitude in the form of an angle on a vertical 
plane at which the apparatus 50 is facing. Additionally, alti 
tude may be determined by an altimeter which senses baro 
metric pressure. Accordingly, the position indicator may 
include one or more pieces of information which relate to 
alignment with the landmark from a sensing location. Posi 
tion indicators may be determined by direct determination 
with sensors such as with the sensory device 80. However, 
position indicators may also be determined by indirect deter 
mination in the form of receiving and recognizing the position 
indicator from another component or by receiving some raw 
position info from another component which is then pro 
cessed to define the position indicator in various example 
embodiments. 

FIG. 3 illustrates an example embodiment of aligning a 
plurality of user terminals 10a-e. The user terminals 10a-e are 
illustrated as being positioned at various sensing locations 
within a seating section 102 at a sporting arena 104. The 
sporting arena 104 may comprise a dome or other partially or 
fully enclosed space in which determining position of the user 
terminals 10a-e using GPS receivers may be difficult or 
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impossible. The user terminals 10a-e are thus illustrated as 
being aligned with a landmark in the form of a scoreboard 106 
for purposes of determining the relative positions thereof. In 
particular, the user terminals 10a-e are illustrated as being 
aligned with the upper left corner 106a of the scoreboard 106. 
In this regard, the landmark selector 78 may in some embodi 
ments suggest a target on the landmarkat which to align from 
the sensing locations. Thereby, in Some embodiments the 
target selector 78 may automatically select the landmark and/ 
or the target thereon, whereas in other embodiments one of 
the users of the user terminals 10a-e may select the landmark 
and/or the target. Landmarks and targets may be selected in 
some embodiments so as to be visible to the greatest number 
ofuser terminals at the event as possible. For example, a high 
object which is visible from a variety of angles, such as the 
scoreboard 106, may serve as a suitable landmark. 
Once the landmark and target are selected, the user termi 

nals 10a-e may each align with the target on the landmark so 
as to capture position indicators using the sensory device 80 
as described above. In this regard FIG. 4 illustrates a user 
terminal 10 aligning with the target on the landmark. As 
illustrated, a user may align the user terminal 10 with the 
target using a screen 108 which may comprise a portion of the 
user interface 72 of the apparatus 50. However, in other 
embodiments a viewfinder or other device suitable to align 
the user terminal 10 with respect to the target may be 
employed. In order to accurately align the user terminal 10 
with the target on the landmark, the user of the user terminal 
10 may align a cross-hair 110 with the target. Thus, as illus 
trated, the cross-hair 110 is shown aligned with the upper left 
corner 106a of the scoreboard 106. Once the user terminal 10 
is aligned with the target on the landmark, the user may 
trigger the sensing of one or more position indicators by 
confirming alignment with the target on the landmark. For 
example, in the illustrated embodiment the user may select a 
confirm alignment button 111 when the user terminal 10 is 
aligned with the target on the landmark to thereby trigger 
sensing of the position indicators. 

Returning to FIG. 2, in Some embodiments the apparatus 
50 may further include a position determiner 82. The proces 
sor 70 or other circuitry may be embodied as, include or 
otherwise control the position determiner 82. The position 
determiner 82 may be configured to determine a relative 
position of the sensing location with respect to the landmark 
based at least in part on the position indicator. 

Thus, the position indicators may provide various pieces of 
information which may be used to determine the relative 
position of the sensing location with respect to the landmark. 
In this regard, the position determiner 82 may employ trigo 
nometry and other mathematical equations to determine the 
relative position of the sensing location of the apparatus 50 
with respect to the landmark. For example, FIG. 5 illustrates 
a schematic representation of first 10a and second 10b user 
terminals as they are positioned with respect to the target (e.g. 
the upper left corner 106a) on the landmark (e.g. the score 
board 106). 

In particular, FIG. 5 illustrates use of the position indicator 
relating to altitude and attitude to determine the horizontal 
displacement of the user terminals 10 from the target (e.g. the 
upper left corner 106a). In the illustrated embodiment, both 
the first user terminal 10a and the second user terminal 10b 
are positioned at the same altitude 112. For example, the first 
user terminal 10a and the second user terminal 10b may be 
located at approximately the same row and level within the 
seating section 102 at the sporting arena 104. However, the 
attitude 114a of the first user terminal 10a is greater than the 
attitude 114b of the second user terminal 10b. Accordingly, 
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10 
the position determiner 82 may determine that the relative 
position of the first user terminal 10a is at a horizontal dis 
placement 116a which is less than the horizontal displace 
ment 116b of the second user terminal 10b from the target 
(e.g. the upper left corner 106a) on the landmark (e.g. the 
scoreboard 106). 
By way of further example, FIG. 6 illustrates an embodi 

ment in which the attitudes 114a, 114c of the user terminals 
10a, 10c are the same, but the altitudes 112a, 112c differ. In 
this regard, the first user terminal 10a may be at an altitude 
112a with respect to sea level 112' which is relatively higher 
than an altitude 112c of the third user terminal 10c. For 
example, the third user terminal 10c may be positioned at a 
sensing location which is in a lower row or section than the 
first user terminal 10a. Note that while altitude is generally 
discussed herein in terms of an absolute measurement with 
respect to sea level 112', position indicators may also com 
prise relative altitudes in some embodiments. For example, 
calculation of altitude may be affected by changes in baro 
metric pressure due to weather changes, but the relative alti 
tudes would still be useable for determining relative positions 
of the sensing locations with respect to the landmark. Return 
ing to the calculation of relative positions, despite both the 
first user terminal 10a and the third user terminal 10c aligning 
with the target (e.g. the upper left corner 106a) of the land 
mark (e.g. the scoreboard 106), at the same attitude 114a, 
114c, the relative positions may be determined to differ at 
least in that the horizontal displacement 116a of the first user 
terminal is less than the horizontal displacement 116c of the 
second user terminal with respect to the landmark. 
With regard to other position indicators which may be 

sensed, FIG. 7 illustrates a map 118 of the angular positions of 
the user terminals 10a-e relative to the target (e.g. the upper 
left corner 106a) on the landmark (e.g. the scoreboard 106). 
In the illustrated embodiment the map 118 is oriented with 
respect to a north direction 120, although the map may be 
oriented with respect to other directions in various embodi 
ments. The map 118 may be created based on a detected 
orientation for each of the user terminals 10a-ewhen the user 
terminals are aligned with the landmark. For example, the 
orientation values may be detected by internal compasses in 
each of the user terminals 10a-e which detect an orientation 
angle with respect to the north direction 120. In this regard, 
FIG. 7 illustrates the orientation angles 122c, 122d for the 
third 10c and fourth 10d user terminals. Using this informa 
tion, the position determiner 82 may determine an angular 
separation 124 between the third user terminal 10c and the 
fourth 10d user terminals. Similar calculations may be con 
ducted by the position determiner for the other user terminals 
10 to determine the angular separations therebetween. 
Accordingly, the position determiner 82 may map out the 
respective angular separations between the user terminals 10. 

Thus, as illustrated in FIGS. 5 and 6, the relative positions 
of the sensing locations at which the user terminals 10 are 
positioned may be determined in terms of a horizontal dis 
placement from the landmark. Further, as illustrated in FIG. 
7, the relative positions of the sensing locations at which the 
user terminals 10 are positioned may be determined in terms 
of orientation when aligned with the landmark as well as 
angular separations between the user terminals. As illustrated 
in FIG. 8, this information may be combined by the position 
determiner 82 in some embodiments to form a map 118 
which includes additional position information than the map 
118 illustrated in FIG. 7. In this regard, both the orientation 
and horizontal displacement of the user terminals 10a-e are 
illustrated in FIG.8. The orientation is illustrated in the same 
manner as described above with respect to FIG. 7, and hence 
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discussion of orientation and angular separation will not be 
repeated. However, now horizontal displacement is illus 
trated as having been calculated, for example, using the meth 
ods described above with respect to FIGS. 5 and 6. 

In this regard, calculation of the relative positions using 
attitude, altitude, and orientation may provide more informa 
tion with regard to the relative positions of the user terminals 
10a-e than would be provided by using just orientation infor 
mation. For example, FIG. 7 illustrates only that information 
which may be obtained based on an orientation position indi 
cator. As illustrated, the first user terminal 10a and the fifth 
user terminal 10e share the same orientation angle with 
respect to the landmark (e.g. the upper left corner 106a target 
on the scoreboard 106), and thus the relative position of the 
first and fifth user terminal appears to be the same using only 
this information. 

However, by calculating the horizontal displacement of the 
user terminals 10, further information relating to the relative 
positions of the user terminals may be determined. For 
example, as illustrated in FIG. 8, although the first 10a and 
fifth 10e user terminals share the same orientation angle 122a, 
122e, the horizontal displacement of the fifth user terminal (as 
indicated by the outer radius 116e) is greater than the hori 
Zontal displacement of the first user terminal 10a (as indi 
cated by the inner radius 116a) with respect to the landmark 
(e.g. the upper left corner 106a target on the scoreboard 106). 
Accordingly, the position determiner 82 may determine the 
relative positions in greater detail by using each of attitude, 
altitude, and orientation position indicators. 

Further, in some embodiments the position determiner 82 
may calculate not only the relative positions of the sensing 
locations at which the user terminals are located, but also the 
absolute positions (e.g. the actual longitude and latitude coor 
dinates of the sensing locations). For example, when the 
landmark is a known landmark with known position informa 
tion, the absolute positions of the sensing locations may be 
determined by combining the known position information of 
the landmark with the relative positions of the user terminals 
as would be understood by one having skill in the art. Accord 
ingly, the absolute positions of the user terminals 10 may be 
determined in some embodiments. 
The relative position and/or absolute position of each sens 

ing location at which the user terminals 10 are located may be 
used for a variety of purposes. For example, this information 
may be used when capturing photos, audio, video, or other 
content relating to an event near the landmark. By way of 
example, when an event is occurring near the landmark and 
there are two or more user terminals present which are cap 
turing content, the relative and/or absolute positions of the of 
user terminals may be used to determine which captured 
content to use in forming a compilation of content (e.g. a 
“director's cut”) relating to the event at the location. Thus, 
content from mobile devices with desired orientations, atti 
tudes, and horizontal displacements may be combined in an 
optimized and Smoothly transitioned fashion, rather than 
Switching between the various content sources without know 
ing the positions of the user terminals capturing the content. 
Further in other embodiments the relative positions of the 
user terminals 10 may be provided to each of the user termi 
nals such that the user terminals may see the locations of the 
other user terminals around them. However, determining the 
relative and/or absolute positions of the sensing locations at 
which the user terminals 10 are positioned may be employed 
for a variety of other purposes, such as search and rescue by 
allowing searchers to determine the location of a lost person 
with a user terminal which is able to view a landmark. 
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In terms of methods associated with embodiments of the 

present invention, the above-described apparatus 50 or other 
embodiments of apparatuses may be employed. In this regard, 
FIG. 9 is a flowchart of a system, method and program prod 
uct according to example embodiments of the invention. It 
will be understood that each block of the flowchart, and 
combinations of blocks in the flowchart, may be implemented 
by various means, such as hardware, firmware, processor, 
circuitry and/or other device associated with execution of 
Software including one or more computer program instruc 
tions. For example, one or more of the procedures described 
above may be embodied by a computer program product 
including computer program instructions. In this regard, the 
computer program instructions which embody the proce 
dures described above may be stored by a memory device and 
executed by a processor of an apparatus. As will be appreci 
ated, any Such computer program instructions may be loaded 
onto a computer or other programmable apparatus (for 
example, hardware) to produce a machine, such that the 
resulting computer or other programmable apparatus embody 
means for implementing the functions specified in the flow 
chart block(s). These computer program instructions may 
also be stored in a computer-readable memory that may direct 
a computer or other programmable apparatus to function in a 
particular manner. Such that the instructions stored in the 
computer-readable memory produce an article of manufac 
ture the execution of which implements the function specified 
in the flowchart block(s). The computer program instructions 
may also be loaded onto a computer or other programmable 
apparatus to cause a series of operations to be performed on 
the computer or other programmable apparatus to produce a 
computer-implemented process Such that the instructions 
which execute on the computer or other programmable appa 
ratus implement the functions specified in the flowchart block 
(s). 

Accordingly, blocks of the flowchart Support combinations 
of means for performing the specified functions. It will also 
be understood that one or more blocks of the flowchart, and 
combinations of blocks in the flowcharts, can be implemented 
by special purpose hardware-based computer systems which 
perform the specified functions, or combinations of special 
purpose hardware and computer instructions. 

In this regard, one embodiment of a method includes 
receiving selection of a landmark at operation 200. Further, 
the method may include determining at least one position 
indicator relating to alignment with the landmark from a 
sensing location at operation 202. The position indicator may 
comprise one or more of an orientation when aligned with the 
landmark, an attitude when aligned with the landmark, and an 
altitude at the sensing location in Some embodiments. Addi 
tionally, the method may include determining a relative posi 
tion of the sensing location with respect to the landmark based 
at least in part on the position indicator at operation 204. 

In some embodiments, certain ones of the above-described 
operations (as illustrated in solid lines in FIG. 9) may be 
modified or further amplified. In some embodiments addi 
tional operations may also be included (some examples of 
which are shown in dashed lines in FIG. 9). It should be 
appreciated that each of the modifications, optional additions 
or amplifications may be included with the above-described 
operations (200-204) either alone or in combination with any 
others among the features described herein. As such, each of 
the other operations as will be described herein may be com 
binable with the above-described operations (200-204) either 
alone or with one, more than one, or all of the additional 
operations in any combination. 
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For example, the method may further comprise Suggesting 
the landmark at operation 206. For example, a user may be 
provided with known landmarks in the form of a list or on a 
map from which to select. The method may additionally 
include Suggesting the landmark based on a cellular identifi 
cation. Thereby, for example, the cellular identification of the 
network on which the user terminal is operating may be 
determined and hence known landmarks which are in the 
vicinity of the user may be provided. 
The method may also comprise Suggesting a target on the 

landmark at which to align from the sensing location. 
Thereby, for example, multiple user terminals may align with 
the same portion of the landmark so as to produce more 
accurate position information. The method may further 
include providing for acknowledgement of alignment with 
the landmark at operation 208. Thereby sensing of the posi 
tion indicator at operation 202 may occur when the device is 
aligned with the landmark. 

In some embodiments the method may additionally 
include signaling the position indicator at operation 210. 
Signaling the position indicator at operation 210 may com 
prise, in one embodiment, the user terminal 10 transmitting 
the position indicator (e.g. the orientation, attitude, altitude, 
and/or etcetera) to the map creation server 40. Conversely, 
signaling the position indicator at operation 210 may com 
prise, in one embodiment, the map creation server 40 receiv 
ing the position indicator. Thus, signaling, as used herein, 
may refer to one or both of sending or receiving data. Thereby, 
in one example embodiment the map creation server 40 may 
receive the position indicator and determine the relative posi 
tion at operation 204. In some embodiments the method may 
further comprise determining one or more other relative posi 
tions of one or more other sensing locations at operation 212, 
which may be received via signaling in some embodiments. 
For example, the map creation server may determine the 
relative positions of a plurality of user terminals 10 in some 
embodiments. Additionally, the method may include signal 
ing the relative position of the sensing location at operation 
214 and signaling the other relative positions of the other 
sensing locations at operation 216. Accordingly, in one 
example embodiment, the map creation server 40 may deter 
mine one or more relative positions and signal the relative 
positions to the user terminals 10. Thereby, in some embodi 
ments each user terminal 10 may receive information indicat 
ing the location of other user terminals around the user ter 
minal. Also, in Some embodiments the method may comprise 
determining an absolute position of the sensing location at 
operation 218. Thus, positional information may be provided 
for one or more devices. 

In an example embodiment, an apparatus for performing 
the method of FIG.9 and other methods described above may 
comprise a processor (for example, the processor 70) config 
ured to perform some or each of the operations (200-218) 
described above. The processor may, for example, be config 
ured to perform the operations (200-218) by performing hard 
ware implemented logical functions, executing stored 
instructions, or executing algorithms for performing each of 
the operations. Alternatively, the apparatus may comprise 
means for performing each of the operations described above. 
In this regard, according to an example embodiment, 
examples of means for performing operations 200-218 may 
comprise, for example, the processor 70, the user interface 72, 
the communication interface 74, the landmark selector 78, the 
sensory device 80, and/or the position determiner 82, as 
described above. However, the above-described portions of 
the apparatus 50 as they relate to the operations of the method 
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illustrated in FIG. 9 are merely examples, and it should be 
understood that various other embodiments may be possible. 

In some embodiments the operation 200 of receiving selec 
tion of a landmark may be conducted by means (e.g. means 
for selecting a landmark). Such as the landmark selector 78, 
the user interface 72, and/or the processor 70. Further, the 
operation 202 of determining at least one position indicator 
relating to alignment with the landmark from a sensing loca 
tion may be conducted by means (e.g. means for sensing), 
such as the sensory device 80, the user interface 72, and/or the 
processor 70. Additionally, the operation 204 of determining 
a relative position of the sensing location with respect to the 
landmark based at least in part on the position indicator and 
the operation 212 of determining one or more other relative 
positions of one or more other sensing locations may be 
conducted by means (e.g. means for determining a relative 
position). Such as the position determiner 82, the communi 
cation interface 74, and/or the processor 70. 

Also, the operation 206 of Suggesting a landmark may be 
conducted by means, such as the landmark selector 78, the 
communication interface 74, the user interface 72, and/or the 
processor 70. Additionally, the operation 208 of providing for 
acknowledgement of alignment with the landmark may be 
conducted by means, such as the user interface 72, the sensory 
device 80, and/or the processor 70. Further, the operation 210 
of signaling the position indicator may be conducted by 
means. Such as the communication interface 74, the sensory 
device 70, and/or the processor 70. Also, the operation 214 of 
signaling the relative position of the sensing location, and the 
operation 216 of signaling the other relative positions of the 
other sensing locations may be conducted by means, such as 
the communication interface 74, the position determiner 82. 
and/or the processor 70. Additionally, the operation 218 of 
determining an absolute position of the sensing location may 
be conducted by means, such as the position determiner 82. 
and/or the processor 70. 
Many modifications and other embodiments of the inven 

tions set forth herein will come to mind to one skilled in the art 
to which these inventions pertain having the benefit of the 
teachings presented in the foregoing descriptions and the 
associated drawings. Therefore, it is to be understood that the 
inventions are not to be limited to the specific embodiments 
disclosed and that modifications and other embodiments are 
intended to be included within the scope of the appended 
claims. Moreover, although the foregoing descriptions and 
the associated drawings describe example embodiments in 
the context of certain example combinations of elements and/ 
or functions, it should be appreciated that different combina 
tions of elements and/or functions may be provided by alter 
native embodiments without departing from the scope of the 
appended claims. In this regard, for example, different com 
binations of elements and/or functions than those explicitly 
described above are also contemplated as may be set forth in 
Some of the appended claims. Although specific terms are 
employed herein, they are used in a generic and descriptive 
sense only and not for purposes of limitation. 

That which is claimed: 
1. An apparatus comprising at least one processor and at 

least one memory including computer program code, the at 
least one memory and the computer program code configured 
to, with the processor, cause the apparatus to: 

receive selection of a landmark; 
determine at least one position indicator relating to align 

ment with the landmark from a sensing location, 
wherein the at least one position indicator includes at 



US 8,983,763 B2 
15 

least one of an altitude of the apparatus, an attitude of the 
apparatus when aligned with the landmark, or an orien 
tation of the apparatus; 

determine a relative position of the sensing location with 
respect to the landmark based at least in part on the 
position indicator; 

receive one or more other position indicators relating to 
alignment with the landmark from one or more mobile 
terminals located at other sensing locations; and 

determine one or more other relative positions of the one or 
more mobile terminals located at the other sensing loca 
tions with respect to the landmark based at least in part 
on the one or more other position indicators. 

2. The apparatus of claim 1, further configured to suggest 
the landmark. 

3. The apparatus of claim 1, further configured to signal the 
position indicator; and 

signal the relative position of the sensing location. 
4. The apparatus of claim 1, wherein the position indicator 

comprises one or more of an orientation when aligned with 
the landmark, an attitude when aligned with the landmark, 
and an altitude at the sensing location. 

5. The apparatus of claim 1, further configured to deter 
mine an absolute position of the sensing location. 

6. The apparatus of claim 1, further comprising user inter 
face circuitry configured to: 

facilitate user control of at least some functions of the 
apparatus through use of a display; and 

cause at least a portion of a user interface of the apparatus 
to be displayed on the display to facilitate user control of 
at least some functions of the apparatus. 

7. A method, comprising: 
receiving selection of a landmark; 
determining at least one position indicatorrelating to align 
ment with the landmark from a sensing location, 
wherein the at least one position indicator includes at 
least one of an altitude of the apparatus, an attitude of the 
apparatus when aligned with the landmark, or an orien 
tation of the apparatus; 

determining a relative position of the sensing location with 
respect to the landmark via a processor based at least in 
part on the position indicator; 

receiving one or more other position indicators relating to 
alignment with the landmark from one or more mobile 
terminals located at other sensing locations; and 

determining one or more other relative positions of the one 
or more mobile terminals located at the other sensing 
locations with respect to the landmark based at least in 
part on the one or more other position indicators. 

8. The method of claim 7, further comprising suggesting 
the landmark. 

9. The method of claim 7, further comprising signaling the 
position indicator; and 

signaling the relative position of the mobile terminal 
located at the sensing location. 
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10. The method of claim 7, wherein the position indicator 

comprises one or more of an orientation when aligned with 
the landmark, an attitude when aligned with the landmark, 
and an altitude at the sensing location. 

11. The method of claim 7, further comprising determining 
an absolute position of the sensing location. 

12. The method of claim 7, further comprising providing 
for acknowledgement of alignment with the landmark. 

13. A computer program product comprising at least one 
non-transitory computer-readable storage medium having 
computer-executable program code portions stored therein, 
the computer-executable program code portions when 
executed by a processor causing an apparatus to perform: 

receiving selection of a landmark: 
determining at least one position indicator relating to align 

ment with the landmark from a sensing location, 
wherein the at least one position indicator includes at 
least one of an altitude of the apparatus, an attitude of the 
apparatus when aligned with the landmark, or an orien 
tation of the apparatus; 

determining a relative position of the sensing location with 
respect to the landmark based at least in part on the 
position indicator; 

receiving one or more other position indicators relating to 
alignment with the landmark from one or more mobile 
terminals located at other sensing locations; and 

determining one or more other relative positions of the one 
or more mobile terminals located at the other sensing 
locations with respect to the landmark based at least in 
part on the one or more other position indicators. 

14. The computer program product of claim 13, further 
comprising program code instructions for suggesting the 
landmark. 

15. The computer program product of claim 13, further 
comprising program code instructions for: 

signaling the position indicator, and 
signaling the relative position of the sensing location. 
16. The computer program product of claim 13, wherein 

the position indicator comprises one or more of an orientation 
when aligned with the landmark, an attitude when aligned 
with the landmark, and an altitude at the sensing location. 

17. The computer program product of claim 13, further 
comprising program code instructions for determining an 
absolute position of the sensing location. 

18. The apparatus of claim 1, wherein the apparatus is 
further caused to create a map including the landmark, the 
sensing location, and the one or more other sensing locations. 

19. The method of claim 7, further comprising: 
creating a map including the landmark, the sensing loca 

tion, and the one or more other sensing locations. 
20. The computer program product of claim 13, further 

comprising computer-executable program code portions 
when executed by a processor, cause an apparatus to create a 
map including the landmark, the sensing location, and the one 
or more other sensing locations. 


